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science experiment of the ESA ExoMars project.  
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M2020 MEDA, Titan, Venus). She was acting as Pro-
ject Scientist of the NetLander project within the 
French Mars Sample Return programme at CNES 
(2000-2002). She has been studying planetary atmos-
pheres and martian dust devils by in situ measurements 
 
Abstract: The AMELIA – EDL science experi-
ment on Schiaparelli, was officially selected by the 
Joint ESA and NASA ExoMars2016 AO (Nov 2010). 
AMELIA aimed at exploiting the EDLS engineering 
measurements for scientific investigations of Mars’ 
atmosphere and surface [1]. 
Following the Schiaparelli’s crash landing, the 
AMELIA team was part and valuably contributed to 
the ESA Schiaparelli Anomaly Investigation Group 
(SAIG) for identifying the reasons of the failure (e.g. 
[2], [3]). From the limited returned EDL flight data, 
AMELIA managed to reconstruct the correct trajectory 
and attitude of Schiaparelli EDM and to retrieve the 
atmospheric profiles and low altitude wind profiles [4]. 
Therefore ESA has finally decided for extending the 
AMELIA –EDL science proposal for application to the 
interpretation of the ExoMars2020 Entry, Descent and 
Landing (EDL) engineering data.  
As per the previous mission, the experiment 
AMELIA 2020 will rely on the in situ measurements 
by the GNC (Guidance, Navigation and Control) sen-
sors of the descent module: 2 Inertial Platforms (IMU) 
and the Radar Altimeter (RDA) and also by the Exo-
Mars 2020 Surface Platform (SP) payload (e.g. the me-
teorological package MTK-L and the television camera 
system TSPP) and from the tracking of the radio signal 
during EDL. 
 
 
Figure 1: ExoMars 2020 EDL scenario 
 
From the measurements recorded during entry and 
descent, we will retrieve an atmospheric vertical pro-
file along the entry and descent trajectory.  
Different algorithms, methods, data sets and their 
assimilation will be used for simulation and recon-
struction of the EDM trajectory and attitude during the 
entry and descent phases in order to retrieve the most 
accurate atmospheric profile.  
A near real time reconstruction of the trajectory will 
be done using the radio communication link between 
the EDM and the radio receiver on board the orbiter 
and by the carrier signal detection by ground tele-
scopes. Atmospheric vertical profiles in terms of densi-
ty, pressure and temperature, will be derived directly 
from deceleration measurements, by matching atmos-
pheric standard model with Extended Kalman filtering 
(EKF) of a 6 DoF EDM dynamic model and from hy-
personic dynamic pressure data recorded during entry.  
The dynamical behaviour of the EDM during the 
descent under parachute will be modeled, simulated 
and reconstructed using different data, methods and 
data assimilation (e.g. IMU, radio link, radar, imaging 
and auxiliary data). Wind profile along the entry probe 
path will be retrieved by using the Doppler shift in the 
radio link between the Descent Module and a radio re-
ceiver and by modeling the dynamic response of the 
pendulum system composed by the EDM and the para-
chute line. 
Scientific analysis of the landing measurements will 
be aimed at the determination of the landing site con-
text (e.g. surface mechanical characteristics, geomor-
phology, etc.), its characterization and assessment also 
in combination with remote sensing imaging. 
 
ExoMars 2020 will provide the opportunity for new 
direct in situ measurements exploring an altitude range 
not covered by remote sensing observations from an 
orbiter. AMELIA results together with the measure-
ments of the meteorological package MTK-L at the 
surface of Mars will provide a surface and atmosphere 
“ground truth” for remote sensing observations and 
important constraints for validation of Mars atmos-
phere models.  
The experience and lessons learned in the frame-
work of the Schiaparelli EDM and expertise in Mars 
observations and modelling are being put in perspec-
tive for the AMELIA ExoMars 2020 Entry, Descent 
and Landing (EDL) science experiment. 
 
References:  
[1] Ferri, F. et al. (2019) Space Science Review 215: 
8. https://doi.org/10.1007/s11214-019-0578-x 
[2] Portigliotti S., et al. (2017) 14th International 
Planetary Probe Workshop IPPW#14, The Ha-
gue, The Netherlands, June 2017   
[3] Bonetti, D., et al (2018) Acta Astronautica 149, 
93-105 
[4] Aboudan, A., et al. (2018) Space Science Re-
views, 214, doi: 10.1007/s11214-018-0532-3 
 
Acknowledgements:  AMELIA is an experiment for 
scientific investigations of Mars’ atmosphere and surface by 
means of the ExoMars measurements during its entry, de-
scent and landing on Mars. The International AMELIA team 
led by Francesca Ferri (CISAS-Univ. Padova) as Principal 
Investigator, includes scientists and experts from Italy, Bel-
gium,France, UK, Finland, USA and Russia. The support 
of the national funding agencies of Italy (ASI, grant 
no. 2017-03-17 and I/018/12/3), Belgium (BELSPO 
and PRODEX), UK (UKSA, grant no. 
ST/M00306X/1) and France (CNES) is gratefully 
acknowledged. 
